To test whether there is a relationship between handedness and the intraocular pressure and there is a lateralization in the intraocular pressure, the intraocular pressures of the right-and left-eyes were compared in right-and left-handed students. The intraocular pressures were higher in the right-eye than in the left-eye in men, right-handers, and right-eyed subjects; there was no right-left difference in females, left-handers, left-eyed, and both-eyed subjects. The intraocular pressure of right-and left-eyes was higher in left-handers than right-handers. And there were significant negative correlations between hand preference and the intraocular pressure of both right-and left-eyes. We have concluded that the dominant eye has higher intraocular pressure compared to the nondominant one, and there is a relationship between hand preference and the intraocular pressure.
Introduction
Accomodation of eye to near or far points is controlled by the parasympathetic nerves. The ciliary muscle is controlled almost entirely by parasympathetic nerve signals transmitted to the eye from the third cranial nerve nucleus in the brain stem. Stimulation of the parasympathetic nerves contracts the ciliary muscle, which relaxes the lens ligaments and increases the refractive power. With an increased refractive power, the eye is capable of focusing on objects nearer at hand than when the eye has less refractive power. Consequently, as a distant object moves toward the eye, the number of parasympathetic impulses impinging on the ciliary muscle must be progressively increased for the eye to keep the object constantly in focus. Sympathetic stimulation has a weak effect in relaxing the ciliary muscle, but this plays almost no role in the normal accommodation mechanism (Guyton & Hall, 1996) .
It has been well documented that the sympathetic nervous system stimulation decreases intraocular pressure (Belmonte, Bartels, Lu, & Neufeld, 1987; Greaves & Perkins, 1952; Langham & Rosenthal, 1966) and the parasympathetic nervous system stimulation increases it (Innemmee & van Zwieten, 1980; Waitzman, 1971) .
It was found that the rate of right-eye preferents is greater in the right-handed subjects than in the lefthanded ones. (Annett, 1985; Annett & Turner, 1974; Baykal, Dane, Akar, C ß olak, & Penc ße, 1995; Dane & G€ u um€ u us ßtekin, 2002; Merrell, 1957) . These studies showed that there is a weak but definite relation between hand preference and eye dominance.
Because dominant eye is active but other eye is passive in the focusing of eyes on a point, the number of the parasympathetic impulses must be higher in dominant eye compared to the passive one. Therefore, it is expected that intraocular pressure is greater in the dominant eye than the nondominant eye. This hypothesis was tested, and relation between hand preference and intraocular pressure was analyzed in the present study.
Methods
Subjects were 51 men and 33 women, 17-21 (M ¼18:86, SD ¼ 0:92) years, 69 right-handed and 15 left-handed. Hand preference was assessed by the Edinburg Handedness Inventory (Oldfield, 1971) . Subjects having handedness scores smaller than zero were considered to be left-handed; those with handedness scores greater than zero were considered to be righthanded (see Tan, 1988) .
Ocular dominance was determined by means of the near-far alignment test (Rombouts, Barkhof, Sprenger, Valk, & Scheltens, 1996) . In this test the subject is asked to hold a pencil in one hand directly in front of himself. Then, the subject is asked to align the tip with a point on a distant wall with both-eyes open. The subject is then asked to alternatively close one eye. Only when the dominant eye is open and the other eye closed, the tip of the pencil will remain in good alignment with the point on the wall. This test is repeated with the pencil in the other hand. When in doubt, a variant of Miles test (Miles, 1930) was administered, in which the subject is asked to focus on a point on a distant wall through a hole formed by the opposed thumb and index finger of one hand. Then the hand is moved towards the face while focusing on the same point, until one of the eyes is reached, which indicates the dominant eye.
To measure the intraocular pressure, pneumotonometer was used. Measurements were done three times and the mean of three measurements was accepted.
For statistical evaluation, two-sample for the significance of the difference between sets of unpaired data and Pearson correlation analyses in the SPSS 9.0 for Windows program were used.
Results
In the total sample (N ¼ 84) and in males (N ¼ 51), the intraocular pressures were higher in the right-eye than in the left-eye (total sample: t ¼ 3:64, p < 0:001; males: t ¼ 3:28, p < 0:01), (see Table 1 ); in the female subjects (N ¼ 33), there was no right-left difference (t ¼ 1:83, p > 0:05).
In the right-eye preferents (N ¼ 65), the intraocular pressure was higher in the right-eye than in the left-eye (t ¼ 3:4, p < 0:01), whereas in the left-eye preferents (N ¼ 15) and both-eyes preferents (N ¼ 4), there was no right-left difference (left-eye preferents: t ¼ 1:52, p > 0:05; both-eyes preferents: t ¼ 0:52, p > 0:05). The intraocular pressure of both right-and left-eyes was higher in the left-eye preferents than in the right-eye preferents (right-eye: t ¼ 2:42, p < 0:05; left-eye: t ¼ 2:54, p < 0:05).
Of 69 right-handed subjects, 59 (85.51%) had righteye dominance, 7 (10.15%) left-eye dominance, and 3 (4.35%) mixed-eye dominance. Of 15 left-handed subjects, 8 (53.33%) had right-eye and 7 (46.66%) left-eye dominance.
In the right-handers (N ¼ 69), the intraocular pressure was higher in the right-eye than in the left-eye (t ¼ 3:81, p < 0:001), whereas in the left-handers (N ¼ 15), there was no right-left difference (t ¼ 0:54, p > 0:05). The intraocular pressure of both right-and lefteyes was higher in the left-handers than in the righthanders (right-eye: t ¼ 2:35, p < 0:05; left-eye: t ¼ 3:05, p < 0:01). In the intraocular pressures of both right-and left-eyes, there was no difference between males and females (right-eye: t ¼ 1:22, p > 0:05; left-eye: t ¼ 1:41, p > 0:05).
In total sample, there were significant negative Pearson correlations between hand preference and the intraocular pressures of both the right-eye (r ¼ 0:29, p < 0:01) and the left-eye (r ¼ 0:37, p < 0:01). In the right-handers, there were marginally significant correlations between hand preference and the intraocular pressures of both the right-eye (r ¼ 0:21, 0:05 < p < 0:1) and the left-eye (r ¼ 0:23, 0:05 < p < 0:1). In the lefthanders, there was no correlation between hand preference and the intraocular pressures of both the right-eye (r ¼ 0:03, p > 0:05) and the left-eye (r ¼ 0:1, p > 0:05).
In males, there were significant negative correlations between hand preference and the intraocular pressure of both the right-eye (r ¼ 0:45, p < 0:01) and the left-eye (r ¼ 0:45, p < 0:01). In females, there was no correlation between hand preference and the intraocular pressure of both the right-eye (r ¼ 0:05, p > 0:05) and the left-eye (r ¼ 0:24, p > 0:05). 
Discussion
Werntz, Bickford, Bloom, and Shannahoff-Khalsa (1983) proposed that cerebral hemispheric activity is functionally coupled with autonomic nervous activity since the left-brain:right-body/right-brain:left-body is regulated by competing sympathetic-parasympathetic influences.
In the present study, it was found that the intraocular pressures were higher in the right-eye than in the left-eye in males, but there was no right-left difference in females. This means that the intraocular pressure is asymmetric in males but symmetric in females between the right-and left-eyes. This situation may result from the fact that males have morphologically (Geschwind & Galaburda, 1985; Gur et al., 1999; McGlone, 1977; Tan, 1992; Witelson, 1976) and functionally (Hiscock, Israelian, Inch, Jacek, & Hiscock-Kalil, 1995; Witelson, 1976) asymmetric brain compared females.
In the right-eye preferents, the intraocular pressure was higher in the right-eye than in the left-eye, whereas in the left-eye preferents and both-eyes preferents, there was no right-left difference. The left-eye preferents had higher intraocular pressures of both right-and left-eyes than in the right-eye preferents. This results represents that there is a relation between intraocular pressure and eye dominance.
Of right-handed subjects, 85.51% had right-eye dominance, 10.15% left-eye dominance, and 4.35% mixedeye dominance. Of left-handed subjects, 53.33% had right-eye and 46.66% left-eye dominance. This results were consistent with the studies performed by Annett and Turner (1974) ; Baykal et al. (1995) and Merrell (1957) .
In the right-handers, the intraocular pressure was higher in the right-eye than in the left-eye, whereas in the left-handers, there was no right-left difference. This means that the intraocular pressure is asymmetric in the right-handers but symmetric in the left-handers between the right-and the left-eyes. This situation may be due to the fact that the right-handers have morphologically and functionally asymmetric brain compared to the lefthanders (Geschwind, Miller, DeCarli, & Carmelli, 2002) .
The intraocular pressures of both right-and left-eyes were higher in the left-handers than in the right-handers. Dane and G€ u um€ u us ßtekin (2002) reported that the distance of focusing points of two eyes in the horizontal plane was greater in the right-handers than in the left-handers. Probably, this may mean that in the right-handers, only the right-eye is active, but in left-handers, both-eyes are active, and the degree of activity is higher than in righthanders. In the intraocular pressures of both right-and left-eyes, there was no difference between males and females. These findings shows that there is not any sex difference in the intraocular pressure both the right-and the left-eye.
In total sample, there were significant negative correlations between hand preference and the intraocular pressures of both the right-eye and the left-eye. In the right-handers, there were marginally significant correlations between hand preference and the intraocular pressures of both the right-eye and the left-eye. In the left-handers, there was no correlation between hand preference and the intraocular pressures of both the right-eye and the left-eye. In males, there were significant negative correlations between hand preference and the intraocular pressures of both the right-eye and the left-eye. In females, there was no correlation between hand preference and the intraocular pressures of both the right-eye and the left-eye. These results represents that there is a definite relation between hand preference and the intraocular pressures of the right-and left-eyes. The intraocular pressure of the right-and left-eyes decreased as the right-handedness increased. This situation may be due to the fact that the distance of focusing points of two eyes in the horizontal plane is greater in the right-handers than in the left-handers (Dane & G€ u um€ u us ßtekin, 2002) .
As a general conclusion, it can be stated that the dominant eye has higher intraocular pressure than the other eye because in dominant eye, parasympathetic nervous system is more active especially in sighting of near points (Guyton & Hall, 1996) and therefore increases the intraocular pressure (Innemmee & van Zwieten, 1980; Waitzman, 1971) . In addition, the lefthanders and the left-eye preferents have higher intraocular pressure than the right-handers and the right-eye preferents respectively. It can be speculated that in the left-handers and the left-eye preferents the degree of activity of both-eyes is higher than the right-handers and the right-eye preferents (Dane & G€ u um€ u us ßtekin, 2002) .
